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Guide to the Presentation 
• The fun stuff 
– What is “clinical and translational” data management? 
– The changing landscape of clinical research 
– Learning health systems 
– National data networks 
• The grunt work to do the fun stuff 
– Data harmonization  
– Data quality 
– My database can’t count 
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Learning Health Systems: 
Every patient contributes knowledge 
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ImproveCareNow: A Pediatric LHS 
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Forrest CB, Margolis P, Seid M, et 
al. PEDSnet: How A Prototype 
Pediatric Learning Health System 
Is Being Expanded Into A National 




Explosive activity in 
“big data” and “big 
data analytics” 
in healthcare 
EDM Forum, "Using Electronic Health Data for 
Research and Quality Improvement: A Summary of 
Innovations, Achievements, and Lessons Learned from 
the Electronic Data Methods (EDM) Forum, 2010-
2013" (2014). Issue Briefs and Reports. Paper 13. 
http://repository.academyhealth.org/edm_briefs/13 
PCORnet: 
The National Patient-Centered  
Clinical Research Network  
 
 
Both researchers and funders now recognize the 
value in integrating clinical research networks 
Linking existing networks means clinical research 
can be conducted more effectively 
Ensures that patients, providers, and scientists 
form true “communities of research” 
Creates “interoperability” – networks can share 
sites and data 
PCORnet embodies a “community of research” by 

















11 CDRN and 18 PPRN awards 
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This map depicts 





that have coverage 
in each state. 
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Limited Data Set 
Common Data Model 
Common Terminology 
Common Query Interface 
Limited Data Set 
Common Data Model 
Common Terminology 
Limited Data Set 
Common Data Model 
Common Terminology 
Terminology Harmonization – What are we talking about? 
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Examples of Variations in Platelet (Quantitative) 






Units in Source 
Data (aka, how 
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AAP: American Academy 
of Pediatrics 
CDC: Centers for Disease 
Control and Prevention 






Conference on Harmonisation 
SNOMED: Systematized 
Nomenclature of Medicine 
From: Steven Hirschfeld MD, PhD 
Aligning Terminologies 
X 
SNOMED CT: A “mandated” clinical standard 
• Sign and symptoms of 
attention deficit hyperactivity 
disorder 
• ADHD 




• loss of scalp hair 






Attention deficit hyperactivity 
disorder (disorder) 
Diffuse loss of 
scalp hair (finding) 
Epistaxis (disorder)) 






Standardizing terminologies to accommodate 










High Level Terms 
(Level 3)
High Level Group Terms 
(Level 4)
MedDRAMedDRA
























Data Quality in Electronic Health Records 
• Data collection tools optimized for efficiency 
– Text templates 
– Copy/paste 
 
• Minimal data validation checks 
– Min/Max limits 
– Pick lists 
– Required fields 
 
• Even “simple” stuff has problems 
23 
A trivial example: Martial Status by Age 
Would these results be worrisome? 
24 
It’s tough being 6 years old in Denver……. A trivial example: Martial Status by Age Would these results be worrisome? 
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Should we be worried? 
• No 
– Large numbers will swamp out effect of anomalous 
data or use trimmed data 
– Simulation techniques are insensitive to small errors 
 
• Yes 
– Observed site variation may be driven by differences 
in data quality, not clinical practices 
– Genomic associations look for small signals (small 
differences in risks) amongst populations 







Exploring prevalence of all diseases 
Treemap displays 3 dimensions: 
Size of rectangle : Standardized prevalence 
Color : ‘Prevalence ratio’, comparing source 
prevalence with the overall community average 
Hierarchy : Aggregate SNOMED-CT concepts by 





Exploring prevalence of disease with standardize databases: 
ex: Acute Myocardial Infarction 
29 
The Tale of A Trivial Data Request 
• The original data request: 
 
“For an upcoming grant application, how many patients 
were seen recently with neurofibromatosis-1 (NF-1) 
and scoliosis?” 
30 
The Tale of A Trivial Data Query 
• Getting more specificity: 
 
– “Recently seen” = an encounter of any type since 
1/1/2012 
– NF-1: ICD-9 code starts with “237.7” 
– Scoliosis: ICD-9 code starts with “737.3” 
 
31 
The Tale of A Simple Data Query 
• First query result: N = 15 
 
Clinical investigator did not believe this result even 
though we used her definitions. 
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The Tale of A Simple Data Query 
• Drilling down: 
– This query required both diagnoses to be coded on 





Dx1 = NF-1 
Dx2 = Scoliosis 
1/1/2012 - today 
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The Tale of A Simple Data Query 
• Second query: 
– NF-1 and Scoliosis diagnoses can be coded on 
different encounters, both within time window 





Dx1 = NF-1 
Dx2 = Scoliosis 
1/1/2012 - today 
Encounter 
Investigator still did not like the answer! 
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